1 



(19) 



J 



Europdisches Patentamt 
European Patent Office 
Office europ^n des brevets 



(12) 



(11) EP1 167 531 A1 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

02.01.2002 Bulletin 2002/01 

(21) Application number: 01202314.9 

(22) Date of filing: 15.06.2001 



(51) intci7: C12N 15/82, A01H 5/00. 
. A01H5/10 



(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH CY DE DK ES Fl FR QB GR IE IT U LU 


• Behr, Carl F. 


MCNLPTSETR 


Wlidwood, MO 63005 (US) 


Designated Extension States: 


• Hironalca, Catherine 


AL LT LV MK RO Si 


Pteasonton, CA 94588 (US) 




• HecIc, Gregory R. 


(30) Priority: 22.06.2000 US 213567 P 


Crystal Lake Parle, MO 63131 (US) 


13.10.2000 US 241215 P 


• You, Jinsong 


13.10.2000 US 240014 P 


Baitwin, MO 63021 (US) 


(71) Applicant: Monsanto Technology LLC 


(74) Representative: Bosch, Henry 


St Louis, Missouri 63167 (US) 


Monsanto Services International SA Avenue de 




Tervuren 270-272 




1150 Bruxelles (BE) 



(54) Corn transformant PV-ZMGT32 (NK603) and compositions and methods for detection thereof 



(57) The present Invention provides a DNA con- 
struct that confers tolerance to transgenic corn plant. Al- 
so provided are assays for detecting the presence of the 



PV-ZMGT32(nk603) corn event based on the DNA se- 
quence of the recombinant construct inserted into the 
com genome and of genomic sequences flanking the 
insertion site. 



CO 
lO 

!5 



UJ 



Pnntod by Jouvc, 75001 PARIS (FR) 



EP 1167 531 A1 

Description 

FIELD OF THE INVENTION 



10 



15 



SO 



25 



30 



35 



40 



45 



SO 



55 



corn Plant PV.ZMGT32(nk603) andr2^^^^ 

sample and compositions thereof. detecting the presence of com plant PV-ZMQT32(nk603) DNA in a 

BACKQROUNO OF THE INVEffTION 

insertion region in com PV-2MGT32{nk603) anTprogenSf " transgene/genomic 

fe.ejhythe expression oratransgenr^^^^^^^^^ 

Lto'ci:r^:„°;:^^^^^^^^ 

er.)c.osetothelntegra..onUeVeisinTeS;^: R^^^^ 

to screen a large number of events in order to identlf« « n 1.^.! . • reason, it is often necessary 

gene of interest. For example, ft haJ Ln^^eri^l Tpl^^^^^^^^ """^ "P*"^ « '"''"'^"'^d 

in levels of expression of inUoducedgenrm^on^J^nte "^''^^'''Sanams that there may be a wide variation 

of expression, for example. m^^^^^ZZZJl?J^7 T '° ^P^^'^' P««°"'8 

correspond to thepattorns ixpecteXrTtraJIfl^J^nT^ °' ^ P'«"» «""~. that may not 

For thfe reason, tt'is comZrp^>dTeZSS^ 

single event that has desired transgene expresstn evT^^Jl^^^T^"' ^^^"'^ « 

desired levels or patterns of transgene exSZi SuT^fr'^mr T'"^'^" ^""^ "^^^ 
groundsby sexual outcrossing using contenZa^br^ZhlTp ^"^ "l" '^""'^""^ "'"^^ 
expression characteristics of the oS Sr,maT?hr«!^^^^ °' '^"^'^^ »«'«sene 

njmber of varieties that are we.. adS J^r^^Sn^t ?dS " "-^'^ « 

c%:;:rair;sr.r^^^^^^^^^ 

be helpful for complying with regulations LuinY^a ihl n™™*!/ ' f *^ ^ Partfcular ever,t would 

binant crop plants'for example JtirpossSetT^^^ °' recom- 

detection methodsuch as the poiymerasL chain re7^^ "^"o*" ""c'ete acid 

detection methods generallyfocusonf^uentlyu^e^^^^^ 

etc. As a result, such methods may not be usef Sdi^^S!? ^ ^ promoters, ternilnators. maricer genes. 

usingthesameDNAconstru«3es^,hrDNAir^^^^^ 

DNA-) is known. An event~SlcR ZyTdlsc^^^^^^ 

Univ. Gent64/5b:459-462 1999) who idS^!.ilK f ^^^^^ ^""^^'^ (M^d. Fac. Landbouww 
spanning the junction bfh;l'^?i,eTs ?^^^^^^^^ 

insert and a second primer that included sequent fr^mlw^oS^ "^"'"^ 
SUIWMARY OF THE INVENTION 

selecungagvphosatetolerantmoncircrppifnt.^^^ 

The first expression cassette comprising a DNA moS:SrofTS^?o^^^^^ 

intron operabiy joined to a DNA molecule encodirrrhll? T ^ T ^""^^ ^"^^ ^ P^'""'^^ rice actin 1 
DNA molecule encoding a g^Ct^^' 'e^o^^^^^^ -"neCedto a 

connected to a DNA molecule comprisina a 3' transerint,I»i;J^ T^t^ '® synthase EPSPS). operabiy 
of the DNA construct comprising ^d7a m!l^"e^TtXT^ ' "^"'^ '^^^^^^ 
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nator. 

[00071 More specifically, a DNA construct Is provided that when expressed In plant cells and plants confers tolerance 
to glyphosate herbicide. This invention relates preferably to the methods for producing and selecting a glyphosate 
tolerant corn plant. The DNA construct consists of two transgene expression cassettes. The first expression cassette 
consisting of a DNA molecule of a rice (Oryzae sativa) actin 1 promoter and rice actin 1 intron operably joined to a 
DNA molecule encoding an Arabidopsis EPSPS chloroplast transit peptide sequence, operably connected to a DNA 
molecule encoding a glyphosate resistant 5-enol-pyruvylshlklmate-3-phosphate synthase (EPSPS) Isolated from Agrv- 
bacterium tumefaciens&p. strain CP4, operably connected to a DNA molecule consisting of a nopaline synthase tran- 
scriptional terminator The second transgene expression cassette consisting of a DNA molecule of the cauliflower 
mosaic virus (CaMV) 358 promoter containing a tandem duplication of the enhancer region, operably connected to a 
DNA molecule consisting of a Zea mays HspZO Intron. operably connected to a DNA molecule encoding an Arabidopsis 
EPSPS chloroplast transit peptide sequence, operably connected to a DNA molecule encoding a glyphosate resistant 
5-enol-pyruvylshikimate-3-phosphate synthase (EPSPS) isolated from Agrobacterium tumefadens sp. strain CP4. op- 
erably connected to a DNA molecule consisting of a nopaline synthase transcriptional terminator 
[0008] According to another aspect of the invention, compositions and methods are provided for detecting the pres- 
ence of the transgene/genomlc insertion region from a novel com plant designated PV-2MGT32(nk603). DNA mole- 
cules are provided that comprise at least one junction sequence of PV-ZMGT32(nk603) selected from the group con- 
sisting of 

5' TGTAGCGGCCCACGCGTGG 3* (SEQ ID N0:9). 5' TACCACGCGACACACTTC 3' (SEQ ID NO:10), and 5' TGCT- 
GTTCTGCTGACTTT 3' (SEQ ID n6:11) and complements thereof; wherein a Junction sequence spans the junction 
between heterologous DNA inserted into the genome and the DNA from the com cell flanking the insertion site and is 
diagnostic for the event. The corn plant and seed comprising these molecules is an aspect of this invention. 
[0009] A novel DNA molecule 5'ACCAAGCTnTATAATAG 3' {SEQ ID NO:1 2) and the complement thereof, wherein 
this DNA molecule is novel in PV-2MGT32(nk603) and its progeny, the com plant and seed comprising this molecule 
are other aspects of this invention. 

[0010] According to another aspect of the invention. DNA molecules that comprise the novel transgene/genomic 
insertion region, SEQ ID NO:7 and SEQ ID NO:8 and are homologous or complementary to SEQ ID NO:7 and SEQ 
ID NO:8 are an aspect of this Invention. 

[0011] DNA molecules that comprise a sufficient length of a transgene portion of the DNA sequence of SEQ ID NO: 
7 and a similar sufficient length of a 5' flanking com DNA sequence of SEQ ID N0:7; or a similar sufficient length of a 
transgene portion of the DNA sequence of SEQ ID N0:8 and a similar sufficient length of a 3' DNA sequence flanking 
the transgene. wherein these DNA molecules are useful as DNA primers in DNA amplification methods so as to provide 
a DNA amplicon product specifically produced from PV-2MGT32(nk603) DNA and its progeny are another aspect of 
the invention. DNA primers homologous or complementary to a length of SEQ ID N0:7 and SEQ ID N0:8 are an aspect 
of the invention. The amplteons produced using DNA primers that are diagnostic for com event PV-ZMGT32(nk603) 
and its progeny are a subject of this invention. 

[0012] According to another aspect of the invention, methods of detecting the presence of DNA con-esponding to 
the corn event PV-ZMGT32(nk603) event In asample are provided. Such methods comprise: (a) contacting thesample 
comprising DNA with a DNA primer set. that when used in a nucleic acid amplification reaction with genomic DNA 
extracted from corn event PV-ZI\^GT32 (nk603) produces an amplicon that Is diagnostic for corn event PV-ZMGT32 
(nk603); (b) performing a nucleic acid amplification reaction, thereby producing the amplicon; and (c) detecting the 
amplicon. A pair of DNA molecules comprising a DNA primer set that are homologous or complementary to SEQ ID 
NO:7 or SEQ ID N0:8 that function in a nucleic acid amplification reaction to produce an amplicon DNA molecule 
diagnostic for PV-ZIVIGT329(nk603) are provided. More specifically, a parr of DNA molecules comprising a DNA primer 
set. wherein the DNA molecules are Identified as SEQ ID NO:1 3 or complements thereof and SEQ ID N0:1 4 or com- 
plements thereof; SEQ ID NO: 15 or complements thereof and SEQ ID NO: 16 or complements thereof are provided. 
The amplicon comprising the DNA molecules of SEQ ID NO:13 and SEQ ID NO:14. The amplicon comprising the DNA 
molecules of SEQ ID N0:15 and SEQ ID N0:16. The amplicon produced by the afore described method can hybridize 
under stringent conditions to SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11 , or SEQ ID NO:12. 
[0013] According to another aspect of the invention, methods of detecting the presence of a DNA molecule corre- 
sponding to the PV-ZMGT32(nk603) event in a sample, such methods comprising: (a) contacting the sample comprising 
DNA extracted from a com plant with a DNA probe molecule that hybridizes under stringent hybridization conditions 
with genomic DNA from corn event PV-ZMGT32(nk603) and does not hybridize under the stringent hybridization con- 
ditions with a control com plant DNA; (b) subjecting the sample and probe to stringent hybridization conditions; and 
(c) detecting hybridization of the probe to the DNA. More specifically, a method for detecting the presence of a DNA 
molecule corresponding to the PV-ZMGT32(nk603) event in a sample, such methods, consisting of (a) contacting the 
sample comprising DNA extracted from a corn plant with a DNA probe molecule that consists of SEQ ID NO:9, SEQ 
ID NO:10. SEQ ID N0:11 . or SEQ ID NO:12. wherein said DNA probe molecule hybridizes under stringent hybridization 
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conditions with genomic DNA from com event PV-ZIMGT32(nk603) and does not hybridi/e under the stringent hybrld- 

If„l'*"rH? TfJH**" IT?' "'^"^ '""'^''"9 ^^P'* P^b^ «° Stringent hybridization condi- 

tions, and (c) detecting hybridization of the probe to the DNA. 

[0014] According to another aspect of the invention, methods of producing a com plant that tolerates application of 

f iTrS! ^ '^"'"y « f"^' P«^«"^ ""e comprising the 

exprras on cassettes of the present invention, which confers tolerance to application of glyphosate. and a second 
parental com line that lacks the glyphosate tolerance, thereby producing a plurality of progeny.plants; and (b) selecting 
a progeny plant that tolerates application of glyphosate. Such mettiods may optionally comprise the further step of 

[0015] Accordingtoanotheraspectof the invention, a method is provided to select for glyphosate tolerant com plants 
Of the present invention and progeny thereof comprising extracting DNA from a plant sample, contacting a DNA with 
a marker nucleic acid molecule selected from the group consisting of SEQ ID N0:9, SEQ ID NO lO SEQ ID NO- 11 
or SEQ ID N0:12. or complements thereof, detecting the hybridization of said maricer nuclefc acid molecule to the 
DNA, and performing a maricer assisted breeding analysis for the genetic linkage of the glyphosate tolerant trait to the 
mancer nucleic acid molecule. 

[001 6] The present Invention provides a method of producing a com plant tolerant to glyphosate hert>lcide comprising 
transfomi^g a com cell with the DNA construct (pMON25496). selecting the com cell for tolerance to the treatment 
with ar, effertive dose of glyphosate, and growing the com cell into a fertile com plant. The fertile com plant can be 
self pollinated or crossed with compatible com varieties to produce glyphosate tolerant progeny. 
[0017] The mention further relates to a DNA detectton kit comprising at least one DNA molecule of suffteient length 
Of contiguous nucleotides homologous or complementaiy to SEQ ID N0:7 or SEQ ID NO:8 that functions as a DNA 
pnmer or probe specif k; for com event PV-ZMGT32(nk603) and^or its progeny. 

S"?«nl J*"* *° *® P**"^ ^^^'^ 0* glyphosate tolerant com (Zea mays) PV-ZMGT32 

(nk603) having ATCC Accession No. PTA-2478 and the progeny derived thereof. The com plant or lis parts produced 
zLISw^i^*■J^^''T^'*"*'^"' P'^"' PV-ZMGT32(nk603), the pollen and ovules of the com plant PV- 
Pv?S-^f / i^f ""f !' "^^'^^ ""'^'^l P°"«" and the nuclei of egg cells of the com plant 

nwl nn J ^"1^ , I "'"^^"^ '^^'^"^ '^^ '^'^ P'«"* ^ PV-ZMGT32(nk603) from which the 

30 rmto? TK T'*'"'.** °' P™««"* '"''«"«°" P«>^*«1« « specific amplicon product is an aspect of the invention. 

! ^^""^ ^"^^ '"Of* apparent from the following detailed de- 

scription and accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 [0020] Figure 1. Plasmid map of pMON25496 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

JJ^ZZI I ^'^'^ °* P*""* o*"*"*^ "oted. tenro are to be understood 

biology may ateo be found in Rieger etal.. Glossary of Genetics: Classical and Molecular. 5th edition. Springer-Veriag- 

seno«r« irV^.';^^^^^^^ '^'^ """""^"y ■^''^ "on^clature for DN^ bases ^ 

sei Tonn at 37 CFR § 1 .822 is used. 

^ '"^ ^ 0' "^^^ '"o'"<*es all plant varieties that can be bred 

with corn. Including wild maize species. "ouieu 

[0023] As used herein, the term "comprising" means "including but not limited to" 

f!S? J®.^"!!?^^^^" '^'^'^ ^ N-phosphonomethylglycine and its salts, Glyphosate is the active ingredient of Round- 
(Monsanto Co.). Treatments with "glyphosate herbicide- refer to treatments with the Roundup®. Round- 
up Ultra©, Roundup UttraMax® herbicide or any other herbk:ide forniulaUon containing glyphosate. The selection of 
^ricS!!I^lSnfeirn^'^'*^*^*^*'°"""'*'°" ^^^'^O"^'""^ a'"o'o9'oally effective dose is within the skill of the ordinary 

SSLj^Th*^ HK?*"^*"""* ^" °' ""•^^'^ 'os***'*^ P'o^''^^ one or more expression 

cassettes. The DNA constmct is preferably a plasmid that is enabled for self replication in a bacterial cell and contains 
vanous endonuclease enzyme restriction sites that are. useful for intreducing DNA molecules that provide functional 
geneuc elements. i.e., promoters, introns. leaders, coding sequences, 3' tennination regions, among others The ex- 
pression cassett^ contained within a DNA construct comprise the necessary genetic elements to provMe transcription 
Of a messenger RNA. The expresston cassettes can be designed to express in prokatyote cells or eukaryotic cells 
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The expression cassettes of the present invention are designed to express most preferably in plant cells. The combi- 
nation of expression cassettes in transgenic plants can lead to unexpected phenotypes. In the present invention, the 
combination of the rice actin 1 promoter cassette and the CaMV 35S promoter cassette provided in a DNA construct 
(pMON25496) enhanced transgenic corn plant tolerance to glyphosate herbicide when compared to the single cas- 
5 settes atone and to the commercial standard so-called GA21 that contains three copies o( a rice actin 1 promoter 
cassette. 

[0026] A transgenic "event" is produced by transformation of plant cells with heterologous DNA construct, including 
a nucleic acid expression cassette that comprises a transgene of interest, the regeneration of a population of plants 
resulting from the insertion of the transgene into the genome of the plant, and selection of a particular plant characterized 

10 by Insertion into a particular genome location. The tenm "event" refers to the original transfomiant and progeny of the 
transformant that Include the heterologous DNA. The term "event" also refers to progeny produced by a sexual outcross 
between the transformant and another variety that Include the heterologous DNA. Even after repeated back-crossing 
to a recunrent parent, the Inserted DNA and flanking DNA from the transfonned parent is present in the progeny of the 
cross at the same chromosomal location . The temi "event" also refers to DNA from the original transformant comprising 

IS the inserted DNA and flanking genomic sequence immediately adjacent to the inserted DNA that would be expected 
to be transferred to a progeny that receives inserted DNA including the transgene of interest as the result of a sexual 
cross of one parental line that Includes the inserted DNA (e.g., the original transfomiant and progeny resulting from 
selfing) and a parental line that does not contain the inserted DNA. A glyphosate tolerant corn plant PV-ZIVIGT32 
(nk603) can be breed by first sexually crossing a first parental corn plant consisting of a corn plant grown from the 

^ transgenk: com plant PV-ZMGT32 (nk603) having ATCC Accession No. PTA-2478 and progeny thereof derived from 
transfonnation with the expression cassettes of the present invention that tolerates application of glyphosate herbicide, 
and a second parental corn plant that lacks the tolerance to glyphosate herbicide, thereby producing a plurality of first 
progeny plants; and then selecting a first progeny plant that is tolerant to application of glyphosate herbicide; and 
selfing the first progeny plant, thereby producing a plurality of second progeny plants; and then selecting from the 

25 second progeny plants a glyphosate herbicide tolerant plant. These steps can further include the back-crossing of the 
first glyphosate tolerant progeny plant or the second glyphosate tolerant progeny plant to the second parental corn 
plant or a third parental com plant, thereby producing a com plant that tolerates the application of glyphosate herialcide. 
[0027] It is also to be understood that two different transgenic plante can also be mated to produce offspring that 
contain two independently segregating added, exogenous genes. Selfing of appropriate progeny can produce plants 

30 that are homozygous for both added, exogenous genes. Back-crossing to a parental plant and out-crossing with a non- 
transgenic plant are also contemplated, as is vegetative propagation. Descriptions of other breeding methods that are 
commonly used for different traits and crops can be found in one of several references, e.g., Fehr, in Breeding Methods 
for Cultivar Development, Wilcox J. ed., American Society of Agronomy, Madison Wl (1987). 
[0028] A "probe" is an isolated nucleic acid to which Is attached a conventional detectable label or reporter molecule, 

35 e.g., a radioactive isotope, ligand, chemlluminescent agent, or enzyme. Such a probe is complementary to a strand of 
a target nucleic acid, in the case of the present invention, to a strand of genomic DNA from corn event PV-ZMGT32 
(nk603) whether from a com plant or from a sample that includes DNA from the event. Probes according to the present 
invention include not only deoxyribonuclek: or ribonucleic acids but also polyamides and other probe materials that 
bind specifk:ally to a target DNA sequence and can be used to detect the presence of that target DNA sequence. 

40 [0029] "Primers" are isolated nucleic acids that are annealed to a complementary target DNA strand by nucleic acid 
hybridization to fomn a hybrid between the primer and the target DNA strand, then extended along the target DNA 
strand by a polymerase, e.g., a DNA polymerase . Primer pairs of the present invention refer to their use for ampltf k:ation 
of a target nucleic acid sequence, e.g., by the polymerase chain reaction (PGR) or other conventional nucleic-acid 
amplification methods. 

[0030] Probes and primers are of sufficient nucleotide length to bind to the target DNA sequence specifically In the 
hybridization conditions or reaction conditions detemnined by the operator. This length may be of any length that is of 
sufficient length to be useful in the detection method of chotee. Generally, 11 nucleotides or more in length, preferably 
1 6 nucleotides or more, more preferably 24 nucleotides or more, and most preferably 30 nucleotides or more are used. 
Such probes and primers hybridize specifically to a target sequence under high stringency hybridization conditions. 

50 Preferably, probes and primers according to the present invention have complete DNA sequence similarity of contig- 
uous nucleotides with the target sequence, although probes differing from the target DNA sequence and that retain 
the ability to hybridize to target DNA sequences may bo designed by conventional methods. 
[0031] Methods for preparing and using probes and primers are described, for example, in Motecular Cloning: A 
Laboratory Manual, 2nd ed., vol. 1-3, ed. Sambrook et at., Cold Spring Harbor Laboratory Press. Cold Spring HariDor, 

55 NY, 1989 (hereinafter, "Sambrook et al., 1989"); Current Protocols in Molecular Biology, ed. Ausubel et ai, Greene 
Publishing and Wiley-lnterscience, New York, 1992 (with periodic updates) (hereinafter, "Ausubel et a/., 1992"); and 
Innis efa/., PCR Protocols: A Guide to Methods and Applications, Academic Press: San Diego, 1990. PCR-primer 
pairs can be derived from a known sequence, for example, by using computer programs intended for that purpose 
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such as Primer (Version 0 5 © iqai \A/hi»«K . . 

'cally hybnd,z.ng to other nucleic add moleculi undefLrt!^ °' '^^'"^"^^ ^"^^^o' <»pable of spelS- 

molecules are said to be ■minimally complementenJ- if .^^ f complementary to a nucleotide of the other Two 

foranuclelc acid molecule to serve asaprirnlr^b^f^ 

SSi? ^ "^"^ double-stranded strS^^ unSer tSe 07.:. '"^"'""^ oomplemerrtary in se^nc: to te 

0M41 A8 used herein, a substantially hori^otogous s JSue^^^^^^^^^ concentrations emfJoyed ' 

to the complement Of the nucleic acid moleculeTwJS^^^^ 

pre^en-ed embodiment, a nucleic add^tJ^p^lemr^^^^^ "eld constant wh«e the other variable is Thanged Jn a 

100/. or 90% and 100% sequence Identity with the nuctefc^w «!l ^"^"^^ ^^^^e* "etween 80% and 

NO 12 or complement thereof or fragments of eiftl !Tu^1 ^ ^"'^ N0:9 through SEQ iD 

seHoJhf °' present inventi,: 2,?^ Se^^n gsTaTd^nl?'"'""^ « P^efeTti m^^° 

Its entirely, "me hybridization of the probe to he tarae^ii?t ^ ' "^'^l" '"corporated by reterence S 

known .0 those Skilled in the an^ thesecan inc IdJ bTaS^otTiS^ T ''^"^^^"^ ""'"^'^ 

?0M., » • '^''«"""'""'«scent tags. ^ ""°resceni lags, radioactive lags. anliboS 

UeJp^sr:,::^^^^ 

sequenceto Which aprimerhavingthecorrespondTngi^^^^ pairto hybridize only to the target nuSc jcid 
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includes a first primer derived from flanking sequence in the genome of the plant adjacent to the insertion site of inserted 
heterologous DNA, and a second primer derived from the Inserted heterologous DNA to produce an amplicon that is 
diagnostic for the presence of the event DNA. The amplicon is of a length and has a sequence that Is also diagnostic 
for the event. The amplicon may range in length from the combined length of the primer pairs plus one nucleotide base 

5 pair, preferably plus about fifty nucleotide base pairs, more preferably plus about two hundred-fifty nucleotide base 
pairs, and even more preferably plus about four hundred-fifty nucleotide base pairs. Alternatively, a primer pair can be 
derived from flanlcing sequence on both sides of the inserted DNA so as to produce an amplicon that includes the 
entire Insert nucleotide sequence {e.g., the Mlul DNA fragment of the pMON25496 expression construct, Figure 1, 
approximately 6706 nucleotide base pairs). A member of a primer pair derived from the plant genomic sequence may 

10 be located a distance from the Inserted DNA sequence, this distance can range from one nucleotide base pair up to 
the limits of the amplification reaction, or about twenty thousand nucleotide base pairs. The use of the term "amplicon" 
specifically excludes primer dimers that may be fomned In the DNA themrial amplification reaction. 
[0038] Nucleic-acid amplification can be accomplished by any of the various nucleic-acid amplification methods 
known in the art. including the polymerase chain reaction (PGR). A variety of amplification methods are known in the 

IS art and are described, inter alia, in U.S. Patent Nos. 4.683,195 and 4,683,202 and in PCR Protocols: A Guide to 
Methods and Applications, ed. Innis etal., Academic Press, San Diego, 1990. PCR amplification methods have been 
developed to amplify up to 22 kb of genomic DNA and up to 42 kb of bacteriophage DNA (Cheng et aL, Proc. Natl. 
Acad. Scl. USA 91 :5695-5699, 1 994). These methods as well as other methods known in the art of DNA amplification 
may be used in the practice of the present invention. The sequence of the heterologous DNA Insert or flanking DNA 

20 sequence from corn event PV-ZMGT32(nk603) can be verified (and corrected if necessary) by amplifying such se- 
quences from DNA extracted from the ATCC deposit Accession No. PTA<2478 seed or plants using DNA primers 
derived from the sequences provided herein followed by standard DNA sequencing of the PCR amplicon or of the 
cloned DNA. 

[0039] The amplicon produced by those methods may be detected by a plurality of techniques. One such method is 
ss Genetic Bit Analysis (Nikiforov, etal. Nucleic Acid Res. 22:41 67-41 75, 1 994) where an DNA oligonucleotide is designed 
which overlaps both the adjacent flanking genomic DNA sequence and the inserted DNA sequence . The oligonucle- 
otide Is immobilized in wells of a microwell plate. Following PCR of the region of interest (using one primer in the 
inserted sequence and one In the adjacent flanking genomte sequence), a single-stranded PCR product can be hy- 
bridized to the immobilized oligonucleotide and serve as a teriiptate for a single base extension reaction using a DNA 
30 polymerase and labelled ddNTPs specific for the expected next base. Readout may be fluorescent or ELlSA-based. 
A signal Indicates presence of the insert/flanking sequence due to successful amplification, hybridization, and single 
base extension. 

[0040] Another method Is the pyrosequenclng technique as described by Winge (Innov. Pharma. Tech. 00:18-24, 
2000). In this method an oligonucleotide is designed that overtaps the adjacent genomic DNA and insert DNA junction. 

35 The oligonucleotide is hybridized to single-stranded PCR product from the region of Interest (one primer in the inserted 
sequence and one in the flanking genomic sequence) and incubated in the presence of a DNA polymerase, ATP. 
sutfurylase, iuclferase. apyrase. adenosine 5' phosphosulfate and luciferin. dNTPs are added individually and the In- 
corporation results In a light signal whk:h is measured. A light signal indicates the presence of the transgene Insert/ 
flanking sequence due to successful amplification, hybridization, and single or multi-base extension. 

40 [0041] Fluorescence Polarization as described by Chen, et ai, (Genome Res. 9:492-498, 1999) is a method that 
can be used to detect the amplicon of the present Invention. Using this method an oligonucleotide is designed which 
overiaps the genomic flanking and inserted DNA junction. The oligonucleotide is hybridized to single-stranded PCR 
product from the region of Interest (one primer In the inserted DNA and one in the flanking genomic DNA sequence) 
and incubated in the presence of a DNA polymerase and a fluorescent-labeled ddNTP. Single base extension results 

45 In incorporation of the ddNTP. Incorporation can be measured as a change In polarization using a fluorometer. A change 
in polarization indicates the presence of the transgene insert/flanking sequence due to successful ampliftoatlon. hy- 
bridization, and single base extension. 

[0042] Taqman® (PE Applied Biosystems, Foster City, CA) is described as a method of detecting and quantifying 
the presence of a DNA sequence and is fully understood in the Instructions provided by the manufacturer. Briefly, a 

so FRET oligonucleotide probe is designed which overiaps the genomic flanking and insert DNA junction. The FRET 
probe and PCR primers (one primer In the insert DNA sequence and one in the flanking genomb sequence) are cycled 
in the presence of a thermostable polymerase and df^Ps. IHybridization of the FRET probo results in cleavage and 
release of the fluorescent moiety away from the quenching moiety on the FRET probe. A fluorescent signal Indicates 
the presence of the flanking/transgene insert sequence due to successful amplification and hybridization. 

55 [0043] Molecular Beacons have been described for use in sequence detection as described in Tyangi. et al. (Nature 
Biotech. 14:303-308, 1996) Briefly, a FRET oligonucleotide probe is designed that overiaps the flanking genomk: and 
insert DNA junction. The unique structure of the FRET probe results in it containing secondary structure that keeps 
the fluorescent and quenching moieties in close proximity. The FRET probe and PCR primers (one primer in the insert 
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EXAMPLES 



EXAMPLE 1 
[0045] 



^5 



30 



3S 



40 



that coH^iveV Jorn S?^** "^'S"'* ' fragmenVconta „?i?.' ' ' ^^^^ """^ ^ ^lu . 

a glyphosate toleram ^enC ^r!!! ?! ^' "'"^ ^o'- Gen. Gent 2T0 if^'" ^PSPS chlo- 

nator(T-AGRTU.nos 4"^"!/ Lc?^^^^ ^"^^ 
(P-CaMV.35S. Kay , P^"™^^ containing a to-S; J'®,**^"'* '«neg«ne oxpresaion 

transit peptide (TS-At E^Ks^VpfJ^ "''^"^ 

sate tolerant S-eJlZZ!h^^LT.^' ■ ^lOAy^^sSn^,!!'^^ 

a/oACP4 U S pJ^nZTTL^ ^^'^'^^'^^ synthase (EPSPS) from ^ "P^^bly «>nnected to a glypho- 

basedonasuperiorcwnblnat on^^^^^^^^^ transgenic events were produced nkfiow ?^""^ regenerated. Three 
transgenic insertion ^^^1^^ "^"''"^ S'^P^'"' atSanTaZo^^^ ^'^ 
genic insertion confers toteranrthrt of the nk603 event anditede^!^ « Perfonnance. and single 

to 340 g glyphosatrc e 22^'^^ 

-(«-9g.yphosata.ectara:3.o.Roundupuir:^rX^^^^^^ 

EXAMPLE 2 



50 



55 



actio 1 Promolerand inZZkid^^^^^^^^^^ ^"^«^««" 
modified mal2e glyphosate Z?«n? co«f^® ^ .S^>fephosphale carboxylase chio^? ! ? « rice 

nk603 and QA2lZlr^^Z T ^"^ ' ^' "°P«""« ^yntha^S! ^h!^'*'"^ P^P"'^^ «"'^«<' to a 

ounces/acre rate oTrI^^ mL P'ots. The trea^jT " termination region. Plants of 

3)sprayedTt;96rnSrrar^^^^^^ 

at V8 leaf stage. VeqeteX^ t^ "°""''"P^''™®«»V4 leaf stage and ^^^^^^^ 

malformation dalsTTsT ^ P^-^nt ve^Sv^rnZ l? no""«*"P UltiJa; 

in bushels/acre J,^^Zr!lT^''*'^^^'*^'^^^^^^ *^ ^^unt of leaf 

treatment. The rSitrshTnt^^l^"" ''^^""'""^ 

GA21 plants andTe 0^^^^ ' '"^^ ""^SOS shows a iowt 2f '^'"''"^ '° ""^Prayed 

injury was obse^ed'nteT^^^^^^ 'essTr O,eT6Sr?^^^^^^^^ '"j'^V 'he 
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injury and fertility rating of 3 independent com events obtained from only the CaMV.35S promoter driving expression 
of the gtyphosate tolerance gene (AGRTU.aroA:CP4). It was observed that the double expression cassette conferred 
a higher level of vegetative tolerance and reproductive tolerance than three Independent com events (ev 1 . ev 2, and 
ev 3) containing only the expression cassette where the glyphosate tolerance gene expression was driven by the 
CaMV.35S promoter. A higher level of vegetative tolerance to glyphosate herbicide Injury was observed for nk603 plus 
3 additional com events derived from pMON25496 when compared to the average Injury of 6 com events derived from 
a construct where the glyphosate tolerance gene expression was driven only by the rice actin promoter and intron (P- 
Os. Actl/I-Os. ActI). The plants transfomied with the double expression cassette possessed a higher level of glyphosate 
tolerance to vegetative and fertility injury than plants derived from transfomiation with the single expression cassettes 
this resulted In improved resistance to yield loss due to glyphosate herbicide application. The pMON25496 construct 
provides two plant expression cassettes at a single location In nk603 that confers a higher lever of glyphosate tolerance 
than the triple tandem Insertion occurring in the commercial standard, GA21 . 



Table 1 . 



Glyphosate Tolerance of nk603 -Vegetative Injury, Yield, and Fertility Rating 


Event 


Treatment 


% Veg injury* 


Yield (bushels/acre) 


% Yield red. 


GA21 


Unsprayed 


0.3 


142.2 






64 oz Roundup Ultra® at V4 










followed by 64 oz at V8 


5.3 


134.1 


5.7 




96 oz Roundup Ultra® at V4 










followed by 96 oz at V6 


8.3 


129.1 


9.2 


nk603 


Unsprayed 


0.9 


145.6 






64 oz Roundup Ultra® at V4 










followed by 64 oz at V8 


2.9 


138.5 


4.9 




96 oz Roundup Ultra® at V4 










followed by 96 oz at V8 


4.7 


140.1 


3.8 





Treatment 


Fertility Rating** 


nk603 


64 oz Roundup® Ultra at V8 


4.5 


CaMV.SSS ev 1 


64 oz Roundup® Ultra at V8 


2.0 


CaMV.35S ev 2 


64 oz Roundup® Ultra at Vd 


2.2 


CaMV.35S ev 3 


64 oz Roundup® Ultra at V8 


2,4 





Treatment 


ave. % Veg injury* 


nk603 plus 3 addlllonai pMON25496 


128 oz Roundup® Ultra at V4 


22.9 


events 


followed by 128 oz at V8 




Six P-Os.ActI single cassette events 


128 oz Roundup® Ultra at V4 


28.9 




followed by 126 oz at V8 





* Veg injury Is observed 10 days after V8 treatment is one measure taken to assess vegetative Injury In response to glyphosate treatment. ** Male 
fertitity rating: 4-5 s fully fertile; 3 = significantty rsduoed pollen shed: 0*2 = completely sterile - high^ aterto. not suitable for commercial use. 



EXAMPLES 

[0047] The corresponding flanking DNA molecule from nk603 was cloned by using ligated adapters and nested PCR 
as described in the Genome Walkers kit (catalog # K1807-1 , CloneTech Laboratories. Inc. Palo Alto, CA). First, genomic 
DNA from the nk603 event was purified by the CTAB purification method (Rogers et aL, Plant Mol. Bloi. 5:69-76, 1 985). 
The genomic DNA libraries for amplification were prepared according to manufacturer's instructions (Genome Walk- 
er™, CloneTech Laboratories, Inc, Palo Alto, CA). In separate reactions, genomic DNA was digested ovemight at 37®C 
with tho following blunt-ond rostrkJtfon endonucleascs: EcoRV. Seal, Dral, Pi^ull. and Stu\ (CloneTech Laboratories, 
Inc, Palo Alto, CA). The reaction mixtures were extracted with phenolxhlorofomi, the DNA was precipitated by the 
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20 



25 



30 



35 



40 



45 



SO 



55 



(PE Applied Biosystems. Foster City. CA) and H a u^tk if """s)"^ Amplteq thermostable DNA Dolwne™« 

r«r^^ ^' 3' end of the construct adiaMnt t« r„™ „ *™™9«"«='9enomic insertion, one internal in the 

fOOSIJ The DNA seZ^°^1Slll^T^\f''''^'' ID N0:7). ° '° "^'^ ^ °' °NA 

.^r.rr:o'~SS^i— ^^^^^^ 

junction sequences SEQ ID NO in ^7 nucleotide positions 29fi.qi4 oc/n VrT..^^ 
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EXAMPLE 4 

[0053] DNA event primer pairs are used to produce an amplicon diagnostic for nk603. These event primer pairs 
include but are not limited to SEQ ID NO:13 and SEO ID N0:14 for the 5' amplicon DNA molecule and SEQ ID NO: 

s 15 and SEQ ID N0;16 for the 3' amplicon DNA molecule. In addition to these primer pairs, any primer pair derived 
from SEQ ID N0:7 and SEQ ID N0:8 that when used in a DNA amplification reaction produces a DNA amplicon 
diagnostic for nl(603 is an aspect of the present invention. The amplification conditions for this analysis is illustrated 
In Table 2 and Table 3 for the 5' transgene insert/genomic junction region. The same method is applied for amplification 
of the 3' amplicon DNA molecule using primer DNA molecules SEO ID N0:15 and SEQ ID N0:16, however, any 

10 modification of these methods that use DNA molecules or complements thereof to produce an amplicon DNA molecule 
diagnostic for nk603 is within the ordinary skill of the art. In addition, a control primer pair (SEQ ID N0:1 7 and 1 8) for 
amplification of an endogenous com gene is included as an internal standard for the reaction conditions. The analysis 
of nk603 plant tissue DNA extract sample should include a positive tissue DNA extract control from nk603, a negative 
DNA extract control from a com plant that is not nk603, and a negative control that contains no template corn DNA 

'5 extract. Additional DNA primer molecules of sufficient length can be selected from SEQ ID NO:7 and SEQ ID NO:8 by 
those skilled in the art of DNA amplification methods, and conditions optimized for the production of an amplicon that 
may differ from the methods shown In Table 2 and Table 3 but result In an amplicon diagnostic for nk603. The use of 
these DNA primer sequences with modifications to the methods of Table 2 and 3 are within the scope of the Invention. 
The amplicon wherein at least one DNA primer molecule of sufficient length derived from SEQ ID NO:7 and SEQ ID 

20 N0:8 that is diagnostic for nk603 is an aspect of the invention. The amplicon wherein at least one DNA primer of 
sufficient length derived from any of the genetic elements of pM0N25496 that Is diagnostic for nk603 is an aspect of 
the invention. The assay for the nk603 amplicon can be performed by using a Stratagene Robocycler, MJ Engine, 
Perkin-Elmer 9700, or Eppendorf Mastercycler Gradient themiocycler as shown in Table 3, or by methods and appa- 
ratus known to thoso skilled in tho art 

25 



Table 2. 





PGR procedure and reaction mixture for the confinmatlon of nk603 5' transgene insert/genomic junction region. 




Step 


Reagent 


Amount 


Comments 


30 


1 


Nuclease-free water 


add to final volume of 20 ^1 






2 


10X reaction buffer (with MgClg) 


2.0 ^1 


1X final concentration of buffer, 
1 .5 ml\^ final concentration of 
MgCl2 


35 


3 


1 0 mM solution of dATP, dCTP, 
dGTP. and dTTP 


0.4 ^1 


200 \M final concentration of each 
dNTP 


40 


4 


event primer (SEQ ID NO:13) 
(resuspended in 1 X TE buffer or 
nuclease-free water to a 
concentration of 10 pM) 


0.4 ^l 


0.2 final concentration 


45 


5 


event primer (SEQ ID NO: 14) 
(resuspended in 1XTE buffer or 
nuclease-free water to a 
concentration of 10 p.M) 


0.4 ^1 


0.2 \iM final concentration 


SO 


6 


control primer (SEQ ID NO: 17) 
(resuspended in IX TE buffer or 
nuclease-free water to a 
concentration of 10 \iM) 


0.2 ^1 


0.1 final concentration 


7 


control primer (SEQ ID N0:18) 
(resuspended in 1X TE buffer or 
nuclease-free water to a 
concentration of 10 ^) 


0.2 ^1 


0.1 final concentration 


55 


8 


RNase, DNase free (500 ng/^l) 


0.1 ^1 


50 ng/reaction 




9 


AEDTac; DNA polymerase (1 unit/ 
Hi) 


1 .0 ^1 (recommended to switch 
pipets prior to next step) 


1 unit/reaction 
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PGR procedure and reaction mixture for 



Step 

10 



Reagent 

^acted DMA (template): 

• Samples to be analyzed 

• Individual leaves 
' pooled leaves (maximum of 
50 leaves/pool) 

• Negative control 



• Negative control 

• Positive control 



Tablo2. (conti nued) 
the confimiatlon of nk'^s' transQe ne^i;;;;;;;;: 



Amount 



• 10-200 ng of genomic DNA 
•200ngof genomic DNA 

• 50 ng of com genomic DNA 
(notnk603) 

• no template DNA 

•SO ngofnkSOa genomic DNA 



nomic j unction region. 
Comments 



Tables. SuggestedPCRparametersfordiffereatthermocycle^ 
speed set at maximum. ^^OO thermocycler with tbe lamp 
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Cycle No. 


Settings: EppendorfMastercyder Gradient 


1 


94°C 3 minutes 


38 


94T 15 seconds 




60**C 15 seconds 




72*'C 1 minute 


1 


72*'C 10 minutes 



[0054] A deposit of the Monsanto Company, com seed of event PV-ZMGT32(nk603) disclosed above has been made 
under the Budapest Treaty with the American Type Culture Collection (ATCC), 10801 University Boulevard, ly^anassas, 
Va. 20110. The ATCC accession number Is PTA-2478. The deposit will be maintained in the depository for a period of 
30 years, or 5 years after the last request, or for the effective life of the patent, whichever is longer, and will be replaced 
as necessary during that period. 

[0055] Having illustrated and described the principles of the present Invention, it should be apparent to persons 
skilled In the art that the Invention can be modified in arrangement and detail without departing from such principles. 
We claim all modtficallons that are within the spirit and scope of the appended claims. 

[0056] All publications and published patent documents cited in this specification are incorporated herein by reference 
to the same extent as if each individual publication or patent application was specifically and Individually Indicated to 
be incorporated by reference. 
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10 



IS 



30 



33 



40 



45 



SO 



55 



SEQUENCE LISTING 

<110> Monsanto Co 
Behr, Carl 
Hironaka, Catherine 
Heck, Gregoxy 
You, Jinsong 



S«of''°" PV.2MOT32(nk603) and Composition and Methods for Detection 



<130> 38-21(52258)8 

<1S0> 60/213,567 

<151> 2000-06-22 

<150> 60/241,215 

<151> 2000-10-13 

^ <150> 60/240,014 

<151> 2000-10-13 

<160> 16 

25 <170> Patentin version 3.o 

<210> 1 

<211> 22 

<212> DNA 

<213> artlfical 



22 



<220> 

<221> source 
<222> (1) . . (S2) 
<223> fully synthesized 

<400> 1 

gtatatcgac tcactatagg gc 

<210> 2 

<211> 30 

<212> DNA 

<213> artlfical 

<220> 

<221> source 

<222> (1).,(30) 

<223> full synthesized 

<400> 2 

tgacgtatca aagtaccgac aaaaacatcc 3^ 

<210> 3 
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<211> 19 

<212> DNA 

<213> artifical 

<220> 

<22l> source 

<222> (1)..(19) 

<223> fully synthesized 



<400> 3 

actatagggc acgcgtggt 19 



<210> 4 

<211> 29 

<212> DNA 

<213> artifical 

<220> 

<221> source 

<222> (1) . . (29) 

<223> fully synthesized 



<400> 4 

ctttgtttta ttttggacta tcccgactc 29 



30 <210> 5 

<211> 26 

<212> DNA 

<213> artifical 



10 



15 



20 



<220> 

<221> source 

<222> (1)..(26) 

<223> fully synthesized 



<400> 5 

agattgaatc ctgttgccgg tcttgc 26 



<210> 6 

<211> 28 

<212> DNA 

<213> artifical 



<220> 

so <221> source 

<222> (ll..(28) 

<223> fully synthesized 



55 



35 



40 



45 



15 



10 



IS 



20 



30 



35 



SO 



55 
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<400> 6 

gcggtgtcat ctatgttact agatcggg 

<210> 7 

<211> 498 

<212> DNA 

<213> artifical ^ 

<220> 

<221> source 
<222> (1}..(498) 

<223> 1-304 zea maize genomic dna 
305-349 construct vector dna 
350-498 rice actin i promoter DNA 

<400> 7 



«tc.t=c. .„.»,^„ ^^^^^ ^ ^ ^ 

^«c.«, ^^^^^^^^ ^^^^ 

9.9,t...„ a,c,ctc„ .atttc^c ..„„,^ „„„„„ 

.^cccctc gccttc^c c.s.ctcctc ctctctc,^ 

ccc^.,„ ^^^^ ^^^^^^^ ^ ^^^ 

-ssc^cs. ,c^.ec.. ^^^^ ^ 

..«t„„c ^ 
««.cwc „.„,..„ ..^^ ^ ^ 

aaggtggccc aaagtgaa 



<210> 8 

<211> 1183 

40 <212> DNA 

<213> artifical 

<220> 

<221> source 

45 <222> (l)..(lifl3) 

<223> 



<400> 8 



9.catt.«t ^^^^^ ^^^^^^ ^^^^^^^ 

S.ta3.aa.c ..„e,ta3= .=,caa.«. „.ta..„a .<:,cc5c<« t^tctctat 



28 



60 
120 
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^ttactagat 


cggggatatc 


cccggggaac 


tcggtaccaa gcttttataa 

/ 


tagtagaaaa 


1 D O 
2CSU 


c 
o 


gagtaaattt 


cactttgggc 


caccttttac 


taccgatatt ttactttata 


ccacctttta 


240 




actgatgctt 


tcacttttga 


ccaggtaatc 


ttacctttgt tttattttgg 


actatcccga 


300 


10 


GtCtCttCtC 


aagcatatga 


atgacctcga 


gtaagcttgt taacgcggcc gccctaggga 


360 


tatcaagctt 


ggtaccacgc 


gacacacttc 


cactctagtg tttgagtgga 


tcctgttatc 


420 




tcttctcgaa 


ccataacaga 


ctagtattat 


ttgatcattg aatcgtttat 


ttctcttgaa 


480 


15 


agcggtttca 


ttttttttta 


cagacgtctt 


tttttaggag gtcgacatcc 


attatgcggc 


540 




ataggtgtta 


catcgcgtat 


acaacttaac 


cgtacaccac ttttagcaat 


ggctcgtaat 


600 




gcggcatctc 


ttccgctacc 


agcacctttt 


accataactt ctgctcgttg 


caaacccact 


660 


20 


gtacgaatag 


catctactgc 


tgttctgctg 


actttatttt ttttaataaa 


gtgaaaaacc 


720 




ataaaatgga 


caacaacacc 


ctgcccttca 


ctaccggtcg gagcgacgcc gaagatgggg 


780 


25 


ttcaacacgg 


tcgcgacacg 


gacgcaacgg 


accctccaag ccaatactcg aggccggacc 


640 




gacgacgtag 


gcaggggtgg 


ccataacgac 


ggtggcggca tccaacttgt 


tctttccctt 


900 




tctctgtctt 


caacttgcgc 


cggcagtctg 


ctagacccag gggatgctgt 


gtggaggaga 


960 


30 


ggtcgcgggg 


cccgattttt 


atagcctggg 


cgaggacgag cttggccgaa 


ccgatccaga 


1020 




gctctgcgca 


aatcacgaag 


aaccagtggg 


gccgctcgcg cctagcccac 


cgccaggagc 


1080 


35 


ggggcttgtt 


gcgagccgta 


gcgtcgggaa 


ggggacgacc cgctaggggg gcccatgctc 


1140 


cagcgcccag 


agagaaaaaa 


agaaaggaag 


gcgcgagatg atg 




1183 



40 



45 



<210> 9 

<211> 19 

<212> DNA 

<213> artifical 

<220> 

<221> source 

<222> (1)..(19) 

<223> Zea maize genomic and vector DNA 



<400> 9 

tgtagcggcc cacgcgtgg 19 

<210> 10 

<21l> 18 

55 
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10 



2S 



SO 



<2X2> DNA 

<213> artifical 

<220> 

<221> source 



<222> (1),.(1B) 
<223> zea maize plastid DNA and vector DNA 



<400> 10 

taccacgcga cacacttc 

18 

15 <210> 11 

<211> 18 
<212> DNA 
<213> artifical 

20 <220> 

<221> source 
<222> (1) . . (18) 
<223> 



2ea maize genomic DNA and vector DNA 



<400> 11 
tgctgttctg ctgacttt 

' 18 

<210> 12 

<2ii> la 

<212> DNA 
<213> artifical 

<220> 
35 <22l> source 

<222> (1)..(18) 

<223> Agrobacterium tumefaciens no8 3. termin.^^ . . 

er DN ^""^ ^ terminator and rice actin promot 

40 

<400> 12 

accaagcttt tataatag 

18 

45 <210> 13 
<211> 22 
<212> DNA 
<2X3> artifical 



<220> 

<22i> source 

<^222> (1)..(22) 

<223> fully synthesized 



55 
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<400> 13 

aatcgatcca aaatcgcgac tg 22 



to 



15 



20 



25 



30 



35 



40 



45 



<210> 


14 


<211> 


22 


<212> 


DKA 


<213> 


artif ical 


<220> 




<221> 


source 


<222> 


(1) . . (22) 


<223> 


£ully synthesized 


<400> 


14 


ttcactttgg gccacctttt at 


<210> 


15 


<211> 


22 


<212> 


DNA 


<213> 


artifical 


<220> 




<221> 


source 


<222> 


(1) . . (22) 


<223> 


fully synthesized 


<400> 


IS 


gacgttattt atgagatggg tt 


<210> 


16 


<211> 


22 


<212> 


DNA 


<213> 


artifical 


<220> 




<221> 


source 


<222> 


(1) . . (22) 


<223> 


fully synthesized 


<400> 


16 



22 



22 



catcatctcg cgccttcctt tc 22 



50 Claims 

1. A DNA construct comprising; a first and a second expression cassette, wherein said first expression cassette in 
operable linkage comprises (i) a rice actin 1 promoter; (ii) a rice actin 1 intron; (iil) a chloroplast transit peptide 
encoding DNA molecule; (iv) a glyphosate tolerant EPSPS encoding DNA molecule; and (v) a transcriptional ter- 
55 minator DNA molecule; and said second expression cassette comprising in operable linkage (a) a CaMV 35S 

promoter; (b) a Hsp70 intron; (c) a chloroplast transit peptide encoding DNA molecule; (d) a glyphosate tolerant 
EPSPS encoding DNA molecule; and (e) a transcriptional temilnator DNA molecule. 
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(a) extracting a DNA sample from 



20 



EP 1 167 531 A1 




FIG.1 



21 



EP1167S31A1 



E«wop«in Patent 
Office 




V.D 



* the whole docunent * 



Ci2N 



J?«OMPi£nEs^ 



Cbims searched completely: 
Ctonw fioarchoo Iroofriplatoly ; 

12 

Reason (or the limaailon of me saatch- 

Article 53 (b) EPC - Plant variety 



BERLIN 



CATEGORY OF CUED DOCUMENTS 

J : oartojbriy rotovam if taken atona 

f ..ntefmediaiedocuineni 



16 October 2G81 



Oe Kolc. A 



r.-i????«!!wl.«n ttie appScmioo 



22 



EP1 167 531 A1 




European Patent 
Office 



EP 81 20 2314 



Apptlcatfon number 



CLAIMS INCURRING FEES 



The present European patent application comprised at the time of fifing more than ten claims. 

□ Only part of the claims have iDeen paid within the prescribed time limit. The present European search 
report has fa^ drawn up for the first ten claims and for those claims for which claims fees have 
been paid^llamely daimCs): 



□ No claims fees have been paid within the prescribed time limit. The present European search report has 
been drawn up for the first ten claims. 



The Search CXvislon considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 



see sheet B 



□ All further search fees have been paid within the fixed time limit. The present European search report has 
been drawn up fbr all da^s. 

□ As all searchable daima could be searched without effort justifying an additional fee, the Search Division 
did not Invtte payment of any additional fee. 



□ Only part of the further search fees have been paid within the fixed time llRilt The present European 
search report has been drawn up for those parts of the European patent c^splicallon which relate to the 
inventions in respect of which search fees have been paid, namely dalms: 



□ None of the further search fees have tieen paid within the fixed time limit. The present European search 
report has been drawn up for those parts of the European patent applicalion which relate to the Invention 
first mentioned in the daims, namely daims: 



LACK OF UNITY OF INVENTION 



23 



EP1 167S31 A1 



European Patent 

Office "-ACK OF UNmr OF INVENTION 'wo^h.^ 

Gl 29 2314 



1. Claims: 1. 2. le 

CaMV 34S promoter ^^^^'^^ the control of a 
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